We use a panel of Czech firms to enhance existing literature where the dependent variable is foreign ownership. In our estimation, we control for endogeneity and unobserved effects using standard methods complemented by tests for heterogenous Granger-causality. We also model foreign ownership as a response variable in a hazard model and consider sorting by foreign owners rather then by domestic firms. We find that foreigners target firms with a greater ownership concentration in industries's with higher level of risk, in countries with lower labor costs and corporate income taxes.
Introduction
The implications of the ownership structure in general have been well studied in emerging markets, and especially in the Czech environment, which provides an ideal natural experiment of a transition from 100% state ownership into a wide spectrum of ownership types. The effects of ownership concentration on performance controlling for various types of owners for (mostly newly privatized) firms have been investigated in Djankov (1999) Kočenda (2002) , Lízal and Švejnar (2002), Lízal (2002) , and Cull, Matesova, and Shirley (2002) . The impact of the ownership structure on stock prices (i.e. the firm's value) has been considered for instance by Makhija and Spiro (2000) and Pajuste (2002) .
The research studies including foreign ownership as one of the explanatory factors indicate that the presence of foreigners among owners improves performance of the firms. Lízal and Švejnar (2002) find that, based on a number of performance indicators, presence of foreign owners has a positive effect on the long-term performance of former state enterprises. Lízal (2002) demonstrates that foreign presence reduces the probability of bankruptcy and notes that employment in the foreign controlled enterprises has been growing in the late 1990's, and financial indicators have also been superior compared to those of firms with no foreign involvement. Hanousek, Kočenda, and Švejnar (2005) illustrate that the presence of majority foreign ownership has a positive effect on private Czech firms. Sabirianova-Peter, Švejnar, and Terrell (2004) find that foreign-owned firms occupy the top deciles of overall efficiency not only in the Czech Republic but also in Russia. As for stock prices, Makhija and Spiro (2000) conclude that ownership stakes of foreigners are positively related to share values.
Since foreign ownership clearly improves overall performance of Czech (and other) firms, it is of interest to investigate the motives of foreigners behind their investment in the Czech Republic and hence reverse causality of the studies cited 2 above. The voucher privatization provided the first opportunity to investigate what causes a foreign investor to invest in a Czech company, and once she invests, what is the typical magnitude of ownership. Anderson, Jandík, and Makhija (2001) find that foreigners preferred safe and profitable firms, which did not have shares reserved for Czech insiders. Furthermore, the structure and size of the foreign investor's equity stake decreased with profitability and a high degree of tangible assets and increased with the level of indebtedness and the variability of industry profitability. By definition, the sample of data used in Anderson, Jandík, and Makhija (2001) consists of firms participating in the voucher privatization process.
The choice is given by the fact that some basic accounting data were made available to investors by the Center for Voucher Privatization of the Czech Ministry of Finance. The nature of the data provides basis for a simple cross-sectional analysis with only 41 foreign-owned firms. This dataset can be significantly enhanced due to the fact that high quality accounting data have been collected for a large number of firms, and the sample is not limited to the firms included in the first wave of privatization. The data have been recorded at annual frequency and we can make use of panel data techniques.
We use a panel data of Czech firms, most of which are not listed on the Prague Stock of Exchange. We relate foreign ownership in a firm to various macroeconomic and firm specific variables. The macroeconomic variables include investor sentiment, 1 corporate income tax, labor costs, and labor intensity differentials between the Czech Republic and the home country of foreign stakeholders (see Kulawczuk, Bak, and Szczesniak 2004) . The firm-level characteristics contain various measures of profitability, risk, size, ownership concentration, market share, etc. The variable of interest is the foreign stake in a given firm. While previous studies (e.g. Sabirianova-Peter, Švejnar, and Terrell 2004) only used a dummy indicating for-eign ownership greater than 50%, we are able to extract more detailed information regarding foreign stakeholders, namely their percentage stakes in the company and countries of origin.
This additional information together with panel structure of our dataset helps us to extend research where the dependent variable is foreign ownership in a number of ways. We test for Granger causality of the dependent variable and potentially endogenous explanatory variables. Our candidates for endogenous variables are ownership concentration and the industry's volatility of the accounting rate of return (our measure of systemic risk). We use new panel data tests for heterogenous Granger-causality proposed in Hurlin (2004) which are suitable for data with a short time-series dimension. We find that foreign ownership Granger causes both variables and vice versa which is consistent with our prior of their endogeneity. In our subsequent estimation, we control for this endogeneity and account for unobserved effects, neither of which was a part of the analysis in Anderson, Jandík, and Makhija (2001) .
For the sake of robustness, we employ several econometric techniques in our estimation of the impact of macro and firm-level variables. Namely, we estimate a linear model by OLS as a benchmark, use fixed effects and first differences transformations, and then apply 2SLS. In addition, we consider panel data versions of limited dependent variable probit and logit models and a corner solution panel data Tobit. Based on some specification tests and taking into account limitations of our data, we center our attention on results from fixed-effects-2SLS and first-differences linear models. However, our estimates are mostly robust to the use of a particular estimation strategy.
Our results indicate that macro variables such as international investor sentiment and employment compensation, labor costs and corporate tax differentials all have a positive impact on stakes of foreigners. The strong effect of the differen-4 tials echoes the notion that profitability of marginal investment by foreign firms increases by investing abroad (see Kulawczuk, Bak, and Szczesniak 2004) . From firm specific variables, increases in the standard deviation of a firm's industry's rate of return, ownership concentration, size and industry share imply an increase in foreign ownership.
We further examine our data using different prospectives. We start with an attempt to answer a question of what makes domestic firms to be a more likely target of foreigners. We use a proportional hazard model to estimate probability of a switch from a zero foreign ownership to a positive one. Foreign ownership is hence viewed in the terms of duration, similarly to literature on unemployment.
Due to data limitations, we assume single-spell data and time-invariant covariates.
Conditional on a foreign investor purchasing a share in a Czech firm, foreign investors still prefer large firms with high ownership concentration, in an industry with a greater variability of profitability.
Finally, we consider a foreign owner (rather than a foreign owned firm) to be our sorting criterion for a dependent variable. We thus form a truncated sample of stakes of foreign investors with corresponding explanatory variables. The sample is truncated because we do not possess any information regarding foreign firms which have decided not to purchase a company share of a firm in the Czech Republic.
The pooled OLS again show significance of coefficients on the industry systemic risk and ownership concentration. Interestingly, the impact of macro variables is limited in this case.
The remainder of the paper is organized as follows. Section 2 motivates used explanatory variables, Section 3 describes our data and their source, Section 4 characterizes the employed econometric techniques and analyzes the results, and Section 5 concludes.
2 Determinants of Foreign Ownership
In this section, we characterize general features of a firm, which might make it more attractive to foreign investors. We divide these characteristics into two groups, firm-level variables and macro-level variables, respectively. We formulate our predictions based on a combination of theory, common sense, and previous empirical observations. We adopt a perspective of a foreign firm, which is trying to maximize Net Present Value of its investments, some of which may take place abroad. Many of the variables are inspired by the literature on portfolio investment. As many of the firms in our data are not listed on any stock exchange, we employ various analogies of the standard stock market related variables. Our predictions will be tested on Czech data using cross-sectional and panel data estimation methods in Section 4.
Firm-level Determinants

Profitability
Profitable firms tend to be more attractive and hence preferred by foreign investors.
There are several potential measures of profitability. We use the accounting rate of return (ARR) defined as the annual average of net income to book value of shareholder's equity. An alternative for firms listed on the stock exchange is the B/M ratio, defined as the book value of equity divided by the market value of equity at the end of the fiscal year. Typically, growth firms are associated with a low B/M ratio while the value firms have a high B/M ratio. Using the results in Fama and French (1995) , B/M can be substituted by ARR for firms not listed on any stock exchange.
Risk
Risk considerations are somewhat more complex. To compensate for various costs 6 related to cross-border investment, a foreign investor might be willing to accept a higher level of risk provided it is priced properly, i.e. higher risk is associated with the higher rate of return. Therefore, foreign investors prefer firms with lower idiosyncratic and higher systemic risk. The standard stock market measures of systemic and idiosyncratic risks are based on the estimation of the market model, in which a firm's daily excess return is regressed on the daily excess return on the market portfolio. The estimated coefficient is the measure of systemic risk beta and the residual variance from the regression is the measure of idiosyncratic risk.
However, these measures cannot be used in our case as only a very small number of firms is listed on the Prague Stock Exchange. One possible proxy for systemic risk of non-listed firms is the intra-industry variance of ARR. The idiosyncratic risk for individual firms is well characterized by the data on capital structure, which describe the financial health of the company. Long term financial distress is captured for example by the ratio of total liabilities to total assets (the leverage ratio). The short term financial distress is reflected in the current ratio i.e. the ratio of current assets to current liabilities at the end of a fiscal year.A company's solvency is characterized by the ratio of the cash-flow to the market value of equity (or the book value).
Firm Size
Contrary to predictions of standard finance models such as the capital asset pricing model, size explains a large portion of both cross-sectional and time-series variation in returns (see French 1992, 1993 for the summary of existing literature and extensive empirical analysis). Moreover, greater size may be cause firms to be well-known abroad, which in turn stimulates foreign investment -see Kang and Stultz (1997) , Dahlquist and Robertsson (2001) , and Lin and Shiu (2003) .
The size is significant in all these studies, even after accounting for other firm's characteristics. Also, large firms are more likely to be successful in utilizing the expertise and capital of foreign investors. Hence, we are likely to observe that foreign investors target larger firms. We measure size as the total book value of firms' assets.
Ownership Concentration
In an environment, where minority owners are not well protected and where acquiring a portion of a domestic company requires a lot of investment in terms of opportunity costs, foreigners are likely to target a controlling share of the company i.e. greater than 50%.
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Market Share
It is also likely that foreigners tend to purchase domestic firms to get access to a local market. In this case, they tend to prefer local firms with higher market shares.
Other Factors
Here we include variables, which are difficult to fit into other categories, such as staff costs per sales, value added per sales, etc. Staff costs per sales are likely to play a role for firms from developed countries investing in emerging economies. We will discuss this issue below in some detail when we comment on the role of average employee compensation. Value added is typically going to be high in industries with a qualified labor force. For example, a German firm may buy a controlling share in a Czech firm in the same industry when it can expect lower labor costs for relatively highly qualified labor.
While there are other candidates for the firm-level factors (e.g. high export ratios), we do not mention them here due to restricted data availability.
Macro-level Determinants
International Investor Sentiment
This variable is inspired by Sokalska (2001) who defines the international investor sentiment as an estimated state variable from a Markov chain model. The Markov chain is estimated using data on equity returns fron the Czech Republic, Hungary, and Poland. The selection of the three countries is given partly by availability of the data and partly by the fact that they are considered leaders in the region. The stock market indices from the stock exchanges in Prague, Budapest, and Warsaw move closely together. The impact of the local macroeconomic fundamentals is rather small, perhaps due to small capitalization, volume of trading, and liquidity. Sokalska (2001) documents that the estimated process is correlated with global macroeconomic fundamentals, from the US term structure to emerging markets indices.
While one can only speculate on the relative importance of this latent variable as compared to the firm level determinants of foreign ownership, the following hypothesis can be formulated: The more favorable the global investment climate, the higher foreign ownership. To avoid issues connected with selection of a correct specification for the Markov chain process, we construct a simple variable based on monthly movements of the three stock markets. First, we define a dummy for each market, with the dummy being equal to one if the stock market in question is above its long-term average on a given month. The average of monthly sums in a given year gives us a desired proxy for the international investor sentiment.
Corporate Income Tax and Labor Costs
Foreign investors may be interested in buying a share in domestic enterprises if they can save either on taxes or on labor costs as compared to their home countries. Kulawczuk, Bak, and Szczesniak (2004) formalize this idea and construct an index, which characterizes additional profitability of a firm investing abroad. The index is based on the assumption of the foreign investor being able to achieve the same level of productivity in a targeted company as in her base country and considers differences in both corporate income taxes and labor costs between two countries, the home country of the foreign investor and the country where she invests.
We split the two effects and analyze them separately. Our dataset of Czech firms allows us to identify a country of origin for foreign owners. Using regression analysis, we estimate the effects of corporate income tax and labor cost differentials.
We use statutory corporate income taxes and various measures of labor costs and also include labor intensity of the base country.
Data
We use an unbalanced panel of Czech firms from all economic sectors. Table 1 for the whole panel and in Tables 2, 3, and 4 for cross sectional data by years. Several patterns emerge. From 1997 From until 2002 , the size of firms in terms of total assets increased with annual growth rates exceeding inflation. To eliminate the effect of inflation, we adjust variables with Czech crowns as a unit of measurement to inflation using CPI from the Czech Statistical Office (base year 2000). Profitability measured by the accounting rate of return decreased over the observed time period, from 24.29% to 8.13%. Figure 1 shows the histogram in percentages. Lower profitability may be a sign of a maturing market in the Czech Republic and the tendency of the Czech firms to invest in projects with a lower level of risk (approximated by the standard deviation of the industries' accounting rates of return, indsarr). Indebtness (see variable lever) decreased as well, suggesting that firms relied more on internal resources for growth.
Current ratio and cash-flows per sales vary from firm to firm, and over time, the solvency rate decreased over the considered time-period. Staff costs per sales, value added per sale, and Herfindahl index of ownership concentration started at lower values, increased, and stabilized at their long-term mean values around 6000.
The variable of interest is the share of registered capital owned by foreigners.
Studies on Czech firms using foreign ownership as a dependent variable have only been able to distinguish between foreign ownership greater or smaller than 50% (e.g. Sabirianova-Peter, Švejnar, and Terrell 2004). The distinction is made at the level of the Czech Statistical Office. However, we are able to enhance this information in several ways. Using the Aspekt database, we determine the exact percentage of each firm owned by foreigners and their countries of origin. We then track changes in the percentage through time. We are not aware of any study, which uses a finer description of foreign ownership in emerging markets. The descriptive statistics for the whole sample and by years are reported in Tables 1, 2 , 3, and 4, respectively.
The level of foreign ownership was had been increasing steadily since 1997 (8.53%) until 2002 (12.42%). Figure 2 shows the histogram of foreign ownership for the whole sample. We can see that most of the data points are concentrated at 0 and then at 100%. The distribution of only positive values is displayed in Figure 3 . The more detailed view indicates higher accumulation of foreign ownership for values greater than 50% i.e. stakes allowing to control a given company. The group of macro-level explanatory variables consists of the investor sentiment, labor costs per value added in manufacturing, the employee compensation rate, and corporate income taxes. The investor sentiment (Table 6 ) greater than 1.5 indicates that regional stock markets have been mostly increasing during a given year (see Table 5 ). Labor costs per value added in manufacturing are typically lower in new member countries of the European Union (Table 7) . The employee overall compensation rate is higher in most countries investing in the Czech Republic (exceptions are either new members of the EU or less developed countries).
Finally, corporate income tax rates in Table 8 are on average lower in new member countries, and there is an overall tendency to decrease the rates.
Estimation
In this section, we investigate the determinants of foreign ownership from several perspectives. First, to examine interaction between the dependent variable and (potentially) endogenous explanatory variables, we test for causality using a technique suitable for panel data with a short time span. Second, we estimate a linear model (LM) with the stakes of foreigners as a dependent variable. We account for unobserved effects and endogeneity by first differences (FD) and fixed effects (FE) models in combination with 2SLS. Then we employ limited dependent variable probit and logit panel data models complemented by a corner response Tobit panel data model. Third, we use a hazard model to find what makes domestic firms likely to be targeted by foreigners. Finally, we estimate a truncated regression model where the focus is on foreign owners rather then foreign owned firms.
Causality
First, we would like to investigate the direction of causality between the dependent and two candidates for endogenous explanatory variables, respectively the ownership concentration and the standard deviation of the accounting rate of return in an industry. The high ownership concentration makes a domestic firm an easier target since a foreign investor needs to negotiate with a smaller number of owners. The variability of rate of return is almost surely affected by the entrance of foreigners, and it is possible that high systemic risk industries are targeted more often since the variability of the foreign acquirerer's profit is likely to be lower. While causality and endogeneity are obviously not identical concepts, evidence of causality is symptomatic for the presence of endogeneity between stakes of foreigners and the two above-mentioned variables. A suitable test for Granger causality in panel data with a short time-series dimension is proposed in Hurlin (2004) and implemented in Hurlin and Venet (2004) .
Consider two stationary variables, y and x j , and the following linear model: 
i ) . The alternative hypothesis allows for N 1 individual units with no causality and for heterogeneous causality among the rest of the units. It is defined as:
where Hurlin (2004) proves that for a fixed T > 5 + 2L, the approximated standardized
In the context of our research problem, y is foreign ownership and x j is an explanatory variable of interest. We first verify stationarity by a panel data unit root test suggested in Im, Pesaran, and Shin (2003) and then investigate causality in both directions using the statistic (4), which can be easily applied to non-balanced panels. We only consider the lag L = 1 to meet the requirement of at least 8 observations, which we achieve by considering a longer time span than 1997-2002.
The number of firms is not an issue in this case as we need 8 subsequent observations
for each firm at any starting in any year from 1993 to 1996.
Evidence from panel data unit root tests, according the Z t−bar statistic from Im, Pesaran, and Shin (2003) , is somewhat mixed and depends on the inclusion of a time trend. For example, the null hypothesis of a unit root is rejected for f share when trend is not included (see Table 9 ), and it is rejected otherwise. The results are reversed for herf in. Since both of these variables are restricted with respective intervals from 0 to 1, and from 0 to 10,000 we view the two variables as stationary. For insdarr, the null is strongly rejected with no trend included and almost rejected at 10% level of significance, and hence, we consider it stationary as well. The results of causality tests are reported in Table 10 . Foreign ownership is Granger-caused by the Herfindahl index and vice versa. We get similar results for foreign ownership and the industries' standard deviation of ARR. Presence of Granger causality indicates endogeneity among the investigated variables.
Foreign Stakes: A Standard Approach
We model the foreign ownership as the dependent variable (y it ) and the firm and macro characteristics as the explanatory variables (x it 's), respectively. The estimated regression model then is:
where
We take logs for explanatory variables in the Czech currency such as total assets and relate others to sales when they can be negative to increase the number of observations (e.g. cash flows). The estimation of coefficients in (5) The Hausman specification test (see Table 11 ) rejects the the null hypothesis of the random effects model, and hence, we only report the results of the estimation of fixed effects models (LM-FE and LM-FE-2SLS) with a pooled OLS estimation of the LM as a reference (LM-OLS) -see Table 12 . The Hausman test also rejects LM-FE in favor of the alternative LM-FE-2SLS. Since both models suffer from some minor but significant residual autocorrelation, we also estimate LM in first differences with results in The estimate of the coefficient for the index of concentration suggests that foreigners target firms with higher ownership concentration perhaps because they are easier to acquire.
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Our estimation of hazard models below should shed more light on the mutual relationship between foreign ownership on the one hand and volatility of profits and ownership concentration on the other.
In the LM-FE-2SLS, estimates of coefficients for solvency, real assets, and indus- 
with v it defined in (6). For the fixed effect model,
The density function is logistic in the case of the logit model and normal in the case of the probit model. The presence of a i complicates the estimation; the computational burden can be reduced by obtaining the conditional likelihood for the logit model. A similar reduction is not possible for the normal density, and hence, it is standard to estimate only the random effects probit model (see Baltagi 2005) . The conditional fixed effects logit (Lo-FE) and random effects probit (Pro-RE) estimates are reported in Table 14 . Assuming again that our dependent variable is continuous, we can use the Tobit model, which is well-suited for corner-solution responses (foreign ownership=0). The fixed effect Tobit is not estimated due to problems similar to those in the probit estimation. Therefore, we report only random effects Tobit (To-RE) estimates, also in Table 14 . There are some shortcomings to these models. None of them account for endogeneity, which would make our estimation very complex and sensitive to various assumptions. Also, Pro-RE and T-RE ignore potential correlation between a i 's and explanatory variables.
In spite of these issues, conclusions based on the estimation of probit, logit, and Tobit models are roughly consistent with our results based on the LM. The coeficients estimates for macro variables have the expected sign when they are significant. The index of concentration and industry's share have significantly positive coefficients in all the regression models. Solvency's coefficient is either 0 or significantly negative as before, and the coefficient of industry's level of risk has a plus sign in all models and is significant in two cases.
Firms: A Hazard Model
Here, we treat foreign ownership as a response variable in the form of duration.
We follow a firm and record when there is a change of foreign ownership state from 0 to positive. Then we estimate the probability of this change conditional on firm characteristics. Since the time dimension of our data is limited and time-varying models typically require strict exogeneity of variables, we focus on a model with a hazard function conditional on time-invariant covariates. We also assume that we have only single-spell data.
Let S be the period during which the change occurs. The conditional hazard function is
where x is the vector of explanatory variables. We assume that
where κ(x) > 0 and λ 0 (t) > 0 is the baseline hazard. This is a proportional hazard model. κ(x) = exp(xβ). We estimate β using the Cox (1972) approach. We only consider firm-specific variables and calculate standard errors robust to clustering on foreign ownership.
Results are reported in Table 15 . Conditional on a decision to acquire a firm in the Czech Republic, foreigners seem to target larger firms with a higher ownership concentration and size in industries with a higher volatility of profits. In other words, the probability of a firm becoming owned at least partially by foreigners increases with the significant variables. The results support the view that foreign owners target firms with a higher level of risk. While their entrance can also increase the volatility by entering the Czech market, we cannot evaluate this hypothesis in the used hazard model. Foreigners also prefer firms with a higher ownership concentration, and we again cannot comment on whether their entrance increases the concentration or not.
Foreign Stakeholders
Here we attempt to find out what makes investors invest abroad. Data units are now selected by foreign owners. The dependant variable is a stake of a foreigner. The explanatory variables are macro variables and characteristics of the firm in which she owns a share. Obviously, we only have a truncated sample of foreign owners since we do not have any information for foreigners who did not invest abroad.
We only use pooled OLS due to a small number of observations and technical difficulties connected with robustness to endogeneity, and unobserved fixed effects in panel data truncated regression models. Therefore, our estimates in Table 16 have to be treated with some caution. The industry's variability of profit and ownership concentration are again significant.
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We investigate the determinants of foreign ownership using panel data on firms in the Czech Republic. We first investigate the mutual relationship between foreign ownership and two potentially endogenous variables: the Herfindahl index of concentration and the variability of industry's profit. Foreign ownership helps to predict the two variables and vice versa. Granger-causality in both directions can be interpreted as an indication of endogeneity. We proceed to evaluate the impact of various macro-and firm-level variables on the foreign share in a firm using a variety of econometric methods. We account for both endogeneity and unobserv- The next step in our empirical investigation is an adoption of a novel perspective on how to study the effects of various factors on shares of foreigners in domestic firms. We follow each firm and record the moment when it becomes at least partially owned by foreigners. By re-organizing the data in this manner, we can use the Cox hazard model to estimate the probability of the firm being foreign owned conditional on the foreigner's decision to purchase a Czech firm. Attractive targets are large in size, with high ownership concentration and industry risk. Yet another novel way to use our data is to sort foreign ownership percentages by foreign owners and not by firms. The truncated sample of 20 foreigners then can be used to quantify the effects of our macro and micro factors.
Again, the factors with strong impact are the Herfindahl index of concentration and the standard deviation of the industry's rate of return.
21 dcita -statutory corporate income tax (CIT) rate in the stakeholder's home country minus the Czech CIT rate. For each firm we take the stake-size-weighted average of the differences by different stakeholders. The data source is Eurostat. A dummy variable for a given month and country equals 1 if the the monthly market return is higher than the long-term average (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) . Sentim is the previous year's average of monthly sums of the three dummies for the Czech Republic, Hungary, and Poland. Note:
Based on the median firm in NACE sector D (manufacturing) Latvia  25  25  25  25  25  25  25  22  19  15  Lithuania  29  29  29  29  29  24  24  15  15  15  Malta  35  35  35  35  35  35  35  35  35  35  Poland  40  40  38  36  34  30  28  28  27  19  Slovakia  40  40  40  40  40  29  29  25  25  19  Slovenia  25  25  25  25  25  25  25  25  25  25 Note: Source -European Comission 
